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Background: There are mixed reports in the literature about obstetric intervention and maternal and neonatal
outcomes for migrant women born in resource rich countries. The aim of this study was to compare the risk profile,
rates of obstetric intervention and selected maternal and perinatal outcomes for low risk women born in Australia
compared to those born overseas.
Method: A population-based descriptive study was undertaken in NSW of all singleton births recorded in the NSW
Midwives Data Collection between 2000–2008 (n=691,738). Risk profile, obstetric intervention rates and selected
maternal and perinatal outcomes were examined.
Results: Women born in Australia were slightly younger (30 vs 31 years), less likely to be primiparous (41% vs 43%),
three times more likely to smoke (18% vs 6%) and more likely to give birth in a private hospital (26% vs 18%)
compared to women not born in Australia. Among the seven most common migrant groups to Australia, women
born in Lebanon were the youngest, least likely to be primiparous and least likely to give birth in a private hospital.
Hypertension was lowest amongst Vietnamese women (3%) and gestational diabetes highest amongst women
born in China (14%). The highest caesarean section (31%), instrumental birth rates (16%) and episiotomy rates (32%)
were seen in Indian women, along with the highest rates of babies <10th centile (22%) and <3rd centile (8%).
Lebanese women had the highest rates of stillbirth (7.2/1000). Similar trends were found in the different migrant
groups when only low risk women were included.
Conclusion: The results suggest there are significant differences in risk profiles, obstetric intervention rates and
maternal and neonatal outcomes between Australian-born and women born overseas and these differences are
seen overall and in low risk populations. The finding that Indian women (the leading migrant group to Australia)
have the lowest normal birth rate and high rates of low birth weight babies is concerning, and attention needs to
be focused on why there are disparities in outcomes and on effective models of care that might improve
outcomes for this population.
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One in four Australians are born overseas with 44% either
born overseas or having a parent who was. More than 270
ancestries are identified and 4 million people in Australia
speak another language other than English, with over 260
languages spoken [1]. Australia’s multicultural compos-
ition has been described as at the heart of the national
identity and intrinsic to the history and character of the
nation [1]. The numbers of Australians born in Europe
has declined over the past decade and those born in East,
Central and Southern Asia has increased [1]. In 2012 India
became the largest source of permanent migrants to
Australia, surpassing China and the UK [2].
Birth is important to women of all cultural back-
grounds, but meaning and understandings of birth may
differ considerably, along with physical and psycho-
logical risk factors that can impact on pregnancy and
birth outcomes. As ethnically diverse migrant women
settle in resource rich countries, several social, psycho-
logical and biological factors need to be considered
when providing care during the childbearing phase of
their lives [3]. Studies have demonstrated non-white eth-
nicity and migrant status to be a predictor of severe ma-
ternal morbidity [4] and mortality [5] and that migrant
women are more likely to be multiparous and have
pregnancy-related diseases which can impact on health
outcomes for themselves and their babies [3,6-9]. Peri-
natal and infant mortality has been shown to be higher
in several studies for migrant women [3,10-12]. This has
been attributed to several factors including an increased
incidence of low birth weight babies [3]. Studies have in-
dicated that sociodemographic factors, such as income,
may have an influence on birth weight [13,14] and pre-
term birth [15] and these factors affect migrants to a
greater extent. Low birth weight is associated with in-
creased morbidity and mortality throughout the life
course, such as impaired cognitive function, decreased
insulin sensitivity and an increased risk of metabolic syn-
drome [13,16,17]. Other studies have found maternal
education to be more strongly associated with low birth
weight and preterm birth than income [15].
Birth interventions such as caesarean section have also
been reported to be higher in certain migrant groups
[3,9,12,18,19]. Whether women seek care during preg-
nancy or are able to understand health advice given to
them is influenced by their concepts of health and ill-
ness, health literacy, knowledge of the health service and
financial status [20,21]. Many different factors can im-
pact on the quality of care experienced by migrant
women, including communication problems due to lan-
guage skills or health professional attitudes [22,23], clin-
ical appropriateness [24] and use of services [25-27].
Other studies however have demonstrated good out-
comes for immigrant women (the healthy migrant effect)despite the presence of demographic and socioeconomic
risk factors [28]. Questions are also raised about appro-
priateness of standardised measures such as gestational
age and birth weight for different races, with calls for
ethnic-specific perinatal health indicators to be devel-
oped [3,29]. Finally, and perhaps most importantly, mi-
grant women have identified in several studies the need
for safe, kind, supportive care [5,30,31] with communi-
cation identified as a key factor in satisfaction with care.
The aim of this study was to determine the rates of
obstetric intervention and selected maternal and neo-
natal outcomes for low risk women born in Australia
compared to those born overseas giving birth in New
South Wales (NSW) between 2000–2008.
Methods
Data sources
Perinatal data recorded in the NSW Midwives Data Col-
lection (MDC) and the NSW Register for Congenital Con-
ditions for the time period July 1st 2000 till June 30th
2008 was provided by NSW Department of Health. The
MDC is a population-based surveillance system contain-
ing maternal and infant data on all births of greater than
400 grams birth weight or 20 weeks gestation. The NSW
Register of Congenital Conditions (formerly the NSW
Birth Defects Register) is a population-based surveillance
system established to monitor congenital conditions
detected during pregnancy or at birth, or diagnosed in in-
fants up to one year of age.
The linked datasets were provided by the NSW Centre
for Health Record Linkage (CHeReL) following approval
by the Data Custodian (NSW Health).
Ethical approval was obtained from the NSW Popula-
tion and Health Services Research Ethics Committee,
Protocol No.2010/12/291.
Outcome measures
Maternal factors available for analysis included: country of
birth, age, parity, smoking status (any smoking during
pregnancy), whether the mother gave birth in a private
hospital, and pre-existing (pre-pregnancy diabetes and
chronic hypertension) and pregnancy-related medical con-
ditions (pregnancy-related diabetes and hypertensive dis-
orders of pregnancy). Teenage pregnancy was defined by
maternal age less than 20 years of age at time of delivery.
Country of birth of the mother was determined utilizing
the Australian Bureau of Statistics Standard Australian
Classification of Countries [32]. Obstetric factors included
labour onset, delivery type, pain relief utilised and perineal
status. Labour onset was categorised as spontaneous or in-
duced and/or augmented by means of prostaglandins, syn-
thetic oxytocins and/or mechanical devices but not
artificial rupture of membranes alone. Caesarean sections
were divided into ‘elective’, those where the woman was
Table 1 Distribution of participants by country of birth
Country of birth N=691,738 % in cohort
Australia 496668 71.8%







All other countries 103761 15.0%
*Due to rounding this may not equal total.
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of spontaneous or induced/augmented labour onset. Neo-
natal factors included birth weight, gestation at birth, pres-
entation and Apgar Scores. Neonatal deaths were
calculated within 28 days of birth. Birth weight centiles
were calculated from within the dataset and were adjusted
for sex and gestation at birth. Birth weights < 10th centile
(adjusted for sex and gestation) < 3rd centile (adjusted for
sex and gestation) were used. Epidural use was calculated
from two variables as the form was altered during the time
period of the study and was limited to those women who
used an epidural for pain relief in labour. Severe perineal
trauma is a variable applied to any women coded as having
a 3rd or 4th degree tear or any woman coded as having an
episiotomy/tear combination. Separate variables were
recoded to create tear/episiotomy combination. Episiot-
omy was also included as a variable. The denominator
used was vaginal births only for perineal trauma, excluding
caesarean sections.
The low risk primipara was defined as a primiparous
woman aged 20–34 years, who had no pre-existing or
pregnancy-related hypertension or diabetes, who gave
birth to a singleton baby at 37–41 weeks gestation in a
cephalic presentation within the 10th and 90th centiles
for birth weight. The low risk multipara was a multipar-
ous woman aged 20–34 years, who had no pre-existing
or pregnancy-related hypertension or diabetes, who gave
birth to a singleton baby at 37–41 weeks gestation in a
cephalic presentation within the 10th and 90th centiles
for birthweight. We excluded women who smoked dur-
ing pregnancy as there is a strong association between
poor pregnancy outcomes and smoking.
This model has been used in several papers in the past
by ourselves and other authors [33,34]. We acknowledge
that several different definitions have been used in studies
in Australia and overseas for low risk cohorts. Babies with
congenital conditions were removed from the analysis.
Stillbirths and neonatal deaths were calculated from
the MDC following the removal of infants with congeni-
tal abnormalities as recorded in the NSW Register of
Congenital Conditions.
Data analysis
In order to examine differences in obstetric intervention
rates and maternal and neonatal outcomes, all analyses
were completed by comparing Australian-born women
to women from the seven countries which had more
than 1% of women giving birth in NSW during the
period of 2000–2008 (New Zealand, England, China,
Vietnam, Lebanon, Philippines, and India). We also
compared Australian-born women to all other women,
which comprised all the remaining women who were
born in 257 countries other than Australia. Student t-
tests, ANOVA and chi-square analyses were conductedas appropriate. A significance level of <0.01 was set due
to the nature of population data and the significant size




Nearly 72% (n=496,668) of women in this study were born
in Australia and 28% (195,070) were born in a country
other than Australia. There were seven countries where
more than one percent of the birthing women were repre-
sented. They are in order, New Zealand (2.5%), England
(2.2%), China (2.1%), Vietnam (2.0%), Lebanon (1.8%),
Philippines (1.4%) and India (1.2%). A further 15% of
women were born in 257 countries other than Australia
that each comprised less than one percent of the popula-
tion giving birth (Table 1).
Women born in Australia compared to women not born
in Australia, were slightly younger (29.8 vs 31.4 years),
more likely to be teenagers (<20 years of age at delivery)
(5.1% vs 1.6%), less likely to be over 35 years of age (17.8%
vs 26.2%) and less likely to be primiparous (41.2% vs
42.9%); however women born in some countries, such as
India, were much more likely to be primiparous (Tables 2
& 3). Australian-born women were three times more likely
to smoke (18.3% vs 6.1%) and more likely to give birth in a
private hospital (26% vs 17.7%); however, women born in
NZ had the highest rates overall of smoking in pregnancy
and women born in England were just as likely to give
birth in a private hospital compared to Australian born
women. Australian-born women were more likely to be
diagnosed with pregnancy-related hypertension, have a
caesarean section, have an epidural and a higher birth-
weight baby than women born in countries other than
Australia. Australian-born women were however less likely
to be diagnosed with gestational diabetes (3.1% vs 7.5%),
to have an instrumental birth (10.1% vs. 11.7%), to have a
baby with a birth weight <10th centile (9.4% vs. 11.9%) or
< 3rd centile (2.8% vs. 3.5%). There was no difference be-
tween Australian-born and non-Australian-born women
Table 2 Selected demographics, maternal obstetric history
and maternal and perinatal outcomes among Australian-






n=496 668 n=195 070
Maternal age (mean SD) 29.8 (5.59) 31.4 (5.38) <0.0001
Teenage pregnancy 5.1% 1.6% <0.0001
Pregnancy ≥35 years 17.8% 26.2% <0.0001
Primiparous 41.2% 42.9% <0.0001
Smoking 18.3% 6.1% <0.0001
Birth in private hospital 26.0% 17.7% <0.0001
Hypertensive Disease of Pregnancy 6.0% 4.7% <0.0001
Gestational Diabetes Mellitus 3.1% 7.5% <0.0001
Gestation at delivery (mean SD) 39.1 (2.07) 39.09 (2.05) <0.001
Spontaneous labour 68.6% 75.7% <0.0001
Pre-term birth (<37 weeks) 6.0% 5.5% <0.001
Normal vaginal delivery 63.3% 63.1% <0.001
Assisted vaginal delivery 10.1% 11.7% <0.0001
Caesarean section (elective) 15.2% 14.0% <0.0001
Caesarean section (emergency) 11.3% 11.7% <0.0001
Stillbirth Rate/1 000 births 5.2/1 000 5.3/1 000 0.08
Neonatal death Rate/1 000 livebirths 1.9/1000 2.0/1 000 0.23
Epidural usage 27.0% 25.2% <0.0001
No pain relief for labour 8.1% 8.5% <0.0001
Episiotomy# 14.3% 18.4% <0.0001
Severe perineal trauma (all women)# 1.6% 1.5% 0.44
Severe perineal trauma (primips only)# 1.6% 1.6% 0.54
Birth weight (mean SD) 3423 (580.9) 3347 (560.6) <0.0001
Birth weight <10th centile 9.4% 11.9% <0.0001
Birth weight <3rd centile 2.8% 3.5% <0.0001
5 minute Apgar <7 2.0% 2.0% 0.94
*Following removal of those with congenital abnormalities.
#For severe perineal trauma and episiotomy, caesarean sections were removed
for analysis.
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tions in demographics and obstetric complications and
outcomes between some of the individual ethnic groups
and Australian born women (Table 3).
When comparing Australian-born women to the seven
migrant groups where more than one percent of the
birthing women were represented, there were some not-
able differences in demographics and medical and ob-
stetric risk factors (Table 3). On average, women born in
England were the oldest (33.8 years) while those born in
Lebanon were the youngest (29.3 years). Indian women
were more commonly primiparous (52.9%) and Lebanese
women were least likely to be primiparous (27.7%).
Women born in China had the lowest rates of smoking
(0.5%) and New Zealand-born women had the highest
rates of smoking (22.6%) - higher than for Australian
born women. Lebanese-born women were the least likely
to be a give birth in a private hospital (8.4%) comparedto Australian-born women (26.0%). The lowest rates of
hypertensive disease of pregnancy was amongst Vietnamese
(2.5%) and Chinese women (2.8%), which was half that of
Australian-born women (6.0%). Gestational diabetes
was highest amongst women born in China (13.8%) and
Vietnam (11.4%), around four times the rate seen in
Australian-born women (3.1%). Women born in the
Philippines had the highest rate of preterm birth (7.1%).
Rates of obstetric intervention also varied between the
different migrant groups with women born in Vietnam
having the highest rate of spontaneous labour (75.4%);
those born in Lebanon had the highest rate of normal va-
ginal birth (76.8%); those born in India had the highest in-
strumental birth rate (16.3%), episiotomy (32%) and
caesarean section rate (30.7%); and those born in England
had the highest epidural rate (34.3%). Indian-born women
had babies born with the lowest mean birth weights
(3157 gms, SD 537.4), had the highest rate of babies with
weights <10th centile (22.2%) and <3rd centile (8.1%).
Vietnamese women had the highest number of babies
born with Apgars<7 at five minutes (2.3%) and Lebanese
born women had the highest rates of stillbirth (7.2/1000).
Low risk primiparous and multiparous women
There were similar percentages of Australian and non-
Australian-born women represented in the low risk prim-
iparous group (43.2% vs 43.1%) but this was significantly
different in the low risk multiparous group (43.7% vs
37.6%). Women born in England represented the lowest
percentage mainly due to being on average older. Women
born in Vietnam had the highest percentage (52.0%) rep-
resented in the low risk primiparous group with women
born in Lebanon having the highest percentage (49.0%)
represented in the low risk multiparous group.
Low risk primiparous outcomes
When admission status (private or public hospital), obstet-
ric interventions and outcomes for low risk primiparous
women were examined, several differences were noted
(Table 4). Indian-born women had the lowest spontaneous
labour rate (46.4%), lowest normal vaginal birth rate
(51.4%), highest instrumental birth rate (26.0%), highest
episiotomy rate (40%) and caesarean section rate (22.7%);
equal to that of women born in the Philippines. Women
born in China also had a high instrumental birth rate
(24.6%). While not statistically significant, Indian- born
women also had the second highest stillbirth rate (2.6/
1000) after New Zealand-born women (3.0/1000) and
highest perinatal mortality rate (3.6/1000). The only ob-
stetric indicator that Indian-born women demonstrated
better outcomes on was severe perineal trauma with the
lowest rate recorded in this group (0.9%), although the dif-
ference was not statistically significant due to low inci-
dence of this outcome Table 4.
Table 3 Selected demographics, maternal obstetric history and maternal and perinatal outcomes among Australian-
born women and women born in most common migrant groups, N=691,738
Australia New Zealand England China Vietnam Lebanon Philippines India Other p
n=496 668 n=17 293 n=15 218 n=14 527 n=13 835 n=12 451 n=9 684 n=8 301 n=103 761
Maternal age (mean SD) 29.8 (5.59) 30.2 (5.95) 33.8 (4.66) 32.8 (4.91) 30.9 (4.90) 29.3 (5.90) 31.2 (5.72) 30.1 (4.29) 31.5 (5.27) <0.0001*
Teenage pregnancy 5.1% 2.4% 0.3% 0.2% 0.4% 1.5% 1.1% 0.1% 0.5% <0.0001
Pregnancy ≥35 years 17.8% 22.8% 42.1% 33.8% 20.5% 18.4% 27.1% 13.2% 26.0% <0.0001
Primiparous 41.2% 39.6% 45.6% 50.0% 43.2% 27.7% 40.5% 52.9% 43.3% <0.0001
Smoking 18.3% 22.6% 8.3% 0.5% 1.3% 8.6% 3.9% 1.6% 4.8% <0.0001
Birth in a private hospital 26.0% 14.0% 25.8% 13.1% 11.5% 8.4% 12.5% 18.5% 20.2% <0.0001
Hypertensive Disease of Pregnancy 6.0% 6.5% 6.3% 2.8% 2.5% 3.1% 6.8% 4.6% 4.8% <0.0001
Gestational Diabetes Mellitus 3.1% 3.3% 3.6% 13.8% 11.4% 6.4% 9.8% 9.6% 7.0% <0.0001
Gestation at delivery (mean SD) 39.1 (2.06) 39.2 (2.12) 39.2 (1.97) 39.1 (1.90) 38.9 (2.04) 39.2 (2.07) 38.7 (2.09) 39.0 (2.05) 39.1 (2.06) <0.0001*
Pre-term birth (<37 weeks) 6.0% 6.1% 4.8% 4.3% 6.0% 4.8% 7.1% 5.7% 5.5% <0.0001
Spontaneous labour 58.2% 64.8% 58.1% 66.1% 75.4% 69.4% 69.4% 60.7% 64.1% <0.0001
Normal vaginal delivery 62.9% 67.8% 58.7% 57.1% 69.0% 76.8% 58.9% 52.6% 61.9% <0.0001
Assisted vaginal delivery 10.1% 8.9% 12.4% 13.9% 11.4% 5.9% 11.3% 16.3% 11.1% <0.0001
Caesarean section (elective) 15.2% 12.1% 16.5% 15.7% 9.9% 10.1% 14.6% 14.6% 14.6% <0.0001
Caesarean section (emergency) 11.3% 10.7% 12.0% 12.9% 9.2% 6.8% 14.7% 16.0% 11.9% <0.0001
Stillbirth/1000 births 5.2/1 000 5.6/1 000 3.6/1 000 4.1/1 000 4.3/1 000 7.2/1 000 5.6/1 000 5.9/1 000 5.5/1 000 0.001
Neonatal death/1000 live births 1.9/1 000 2.3/1 000 1.8/1 000 1.6/1 000 2.2/1 000 2.5/1 000 1.7/1 000 2.5/1 000 1.9/1 000 0.57
Epidural usage 27.4% 23.4% 34.3% 27.7% 12.0% 13.2% 23.6% 33.8% 28.1% <0.0001
No pain relief for labour 8.1% 11.9% 6.3% 5.2% 9.1% 13.9% 8.1% 3.5% 8.3% <0.0001
Episiotomy 14.3% 10.6% 16.3% 23.8% 27.7% 9.2% 19.2% 31.5% 18.2% <0.0001
Severe perineal trauma # 1.6% 1.4% 1.8% 1.6% 1.3% 1.4% 1.9% 1.4% 1.6% 0.10
Severe perineal trauma
(primiparous women only)#
1.6% 1.6% 1.9% 1.9% 1.5% 1.2% 2.2% 1.2% 1.5% 0.04
Birth weight (mean SD) 3423 (580.4) 3449 (588.6) 3451 (547.7) 3350 (513.2) 3196 (502.2) 3393 (549.4) 3255 (545.5) 3157 (537.4) 3354 (566.9) <0.0001
Birth weight <10th centile 9.4% 8.8% 8.3% 10.4% 15.8% 10.6% 12.9% 22.2% 11.9% <0.0001
Birth weight <3rd centile 2.8% 2.7% 2.3% 2.6% 4.6% 2.9% 3.5% 8.1% 3.4% <0.0001
5 minute Apgar <7 2.0% 2.1% 1.8% 1.5% 2.3% 2.1% 2.1% 2.1% 2.0% <0001
*ANOVA not adjusted for congenital abnormalities.
#For severe perineal trauma and episiotomy caesarean sections were removed for analysis.
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a private hospital (8.6%), have a caesarean section (9.8%)
and have an assisted vaginal delivery (15.0%). These
women also had the highest normal vaginal birth rate
(75.2%).
Women born in England had the highest rate of epi-
dural usage (42.8%), while Vietnamese women had the
highest rate of spontaneous labour (59.3%) and the low-
est rate of epidural usage (17.4%).
Low risk multiparous outcomes
When we examined admission status and obstetric inter-
ventions and outcomes for low risk multiparous women
several differences and similarities to the low risk prim-
iparous data were noted (Table 5). Australian-born
women continued to have the highest rate of births in a
private hospital (20.2%), with Lebanese women having
the lowest rate (6.7%). Indian-born women still had the
lowest rate of normal vaginal birth (70.8%), the highest
rates of assisted vaginal delivery (7.7%), highestepisiotomy rate (18%) and caesarean section (21.4%).
Vietnamese-born multiparous women continued to have
the highest rate of spontaneous labour (82.0%) and the
lowest rate of epidural usage (4.6%). Women born in
England had the lowest rate of spontaneous labour
(60.8%) and the highest rate of epidural usage (20.9%)
(Table 5).
Discussion
How country of birth may impact on childbearing
women has been the subject of several international and
national studies. In this study we examined eight years
of all singleton births in NSW and using a established
low risk primiparous and multiparous criteria to identify
a low risk cohort [33,35], were able to show some sig-
nificant disparities that deserve discussion and ongoing
investigation.
Low risk Indian-born women appear to have the
highest rates of obstetric intervention during birth even
when they are identified as low risk. The rate of babies
Table 4 Birth in a private hospital and obstetric outcomes for low risk primiparous Australian-born and migrant
women, N=124,431
Australia New Zealand England China Vietnam Lebanon Philippines India Other P
n=88 437 n=2 663 n=2 361 n=2 915 n=3 123 n=1 727 n=1 689 n=1 959 n=19 557
Birth in a private hospital 27.4% 14.4% 21.1% 10.7% 10.1% 8.9% 12.1% 16.1% 19.2% <0.0001
Spontaneous labour 52.1% 57.8% 55.1% 54.2% 59.3% 59.2% 58.3% 46.4% 53.8% <0.0001
Normal vaginal delivery 58.4% 64.5% 57.7% 56.6% 65.2% 75.2% 56.7% 51.4% 59.5% <0.0001
Assisted vaginal delivery 20.8% 18.5% 21.6% 24.6% 21.5% 15.0% 20.6% 26.0% 21.2% <0.0001
Caesarean section (elective) 4.6% 3.0% 4.2% 3.6% 2.4% 1.4% 3.7% 3.8% 4.5% <0.0001
Caesarean section (emergency) 16.0% 13.9% 16.4% 15.1% 10.9% 8.4% 19.0% 18.9% 14.8% <0.0001
Stillbirth per 1000 births* 1.7/1000 3.0/1000 2.1/1000 1.4/1000 1.0/1000 2.3/1000 1.2/1000 2.6/1000 1.5/1000 0.59
Neonatal death per 1000 live births* 0.3/1000 0.0/1000 0.4/1000 0.7/1000 0.3/1000 1.2/1000 0.6/1000 1.0/1000 0.3/1000 0.56
5 minute Apgar <7 1.5% 1.3% 1.6% 0.9% 1.8% 1.6% 1.1% 1.5% 1.4% 0.21
Epidural usage 38.2% 33.5% 42.8% 35.8% 17.4% 22.1% 34.6% 41.2% 37.7% <0.0001
No pain relief for labour 4.4% 6.2% 4.4% 2.6% 3.1% 5.5% 3.8% 1.9% 3.9% <0.0001
Episiotomy # 24.9% 18.8% 22.7% 31.0% 41.8% 22.5% 29.8% 39.7% 29.1% <0.0001
Severe perineal trauma)# 1.6 1.5 1.8 1.8 1.3% 1.1% 1.7% 0.9% 1.5% 0.34
*Following removal of those with congenital abnormalities.
#For severe perineal trauma and episiotomy caesarean sections were removed for analysis.
Dahlen et al. BMC Pregnancy and Childbirth 2013, 13:100 Page 6 of 9
http://www.biomedcentral.com/1471-2393/13/100born with birth weights <10th centile in this group is
also extremely high at 22.2%, more than twice the rate
for Australian-born women (9.4%). The perinatal mortal-
ity rate for babies born to low risk Indian-born primipar-
ous women was the highest of any group examined,
though this was not statistically significant. Lebanese
women also experienced similar perinatal death rates to
Indian women and overall had the highest stillbirth rate.
It is interesting to note that while not statistically signifi-
cant the highest perinatal death rates occurred in popu-
lations with the highest obstetric intervention rates
(Indian born women) and lowest obstetric intervention
rates (Lebanese born women), challenging recentTable 5 Birth in a private hospital and obstetric outcomes for
women, N=169,409
Australia New Zealand England Chin
n=127 528 n=4 388 n=2 162 n=2
Birth in a private hospital 20.2% 7.1% 18.7% 8.2%
Spontaneous labour 61.4% 71.1% 60.8% 74.7%
Normal vaginal delivery 77.7% 83.2% 77.1% 79.9%
Assisted vaginal delivery 3.8% 2.6% 3.9% 3.4%
Caesarean section (elective) 13.9% 9.7% 14.8% 11.7%
Caesarean section (emergency) 4.6% 4.5% 4.2% 5.0%
Stillbirth/1000 births* 1.2/1000 1.1/1000 0.5/1000 1.4/1
Neonatal death/1000 livebirths* 0.2/1000 0.0/1000 0.0/1000 0.5/1
5 minute Apgar <7 0.9% 0.7% 0.9% 0.6%
Epidural usage 16.9% 12.5% 20.9% 12.0%
No pain relief for labour 17.0% 25.1% 13.4% 14.1%
Episiotomy # 6.6% 3.6% 8.6% 11.7%
Severe perineal trauma# 1.5% 1.4% 1.6% 1.5%
*Following removal of those with congenital abnormalities.
#For severe perineal trauma and episiotomy, caesarean sections were removed forobstetric arguments that high rates of obstetric interven-
tion improve perinatal outcomes [36].
It is possible that intrauterine growth varies with dif-
ferent ethnic backgrounds. For example, Wen et al.
(1995) reported more rapid fetal growth early on in the
third trimester and slower growth near or after term
amongst women born in China compared to European
women [29,37].
Studies have indicated that sociodemographic factors
such as income may have an influence on birth weight
[13] and these factors affect migrants to a greater extent.
Shorter height, being underweight and smoking during
pregnancy have higher prevalence in lower income groupslow risk multiparous Australian-born and migrant
a Vietnam Lebanon Philippines India Other p
098 n=3 341 n=4 525 n=2 076 n=1 468 n=21 823
7.5% 6.7% 7.9% 12.9% 13.3% <0.0001
82.0% 73.0% 76.9% 64.4% 83.6% <0.0001
86.6% 88.5% 77.8% 70.8% 76.9% <0.0001
3.9% 2.2% 4.5% 7.7% 3.8% <0.0001
6.4% 6.5% 11.2% 15.2% 11.2% <0.0001
3.1% 2.8% 6.5% 6.2% 5.0% <0.001
000 1.5/1000 2.2/1000 0.5/1000 2.0/1000 1.6/1 000 0.38
000 0.6/1000 0.7/1000 0.0/1000 0.0/1000 0.3/1 000 0.43
0.8% 0.8% 0.6% 0.8% 0.9% 0.70
4.6% 7.7% 12.9% 18.9% 15.8% <0.0001
19.1% 23.6% 19.2% 10.5% 18.9% <0.0001
15.3% 3.8% 9.0% 17.5% 8.4% <0.0001
1.2% 1.4% 1.9% 1.1% 1.4% 0.70
analysis.
Dahlen et al. BMC Pregnancy and Childbirth 2013, 13:100 Page 7 of 9
http://www.biomedcentral.com/1471-2393/13/100[13]. Hayward et al. (2012) suggest height may indicate
trans-generational aetiology for socioeconomic birth
weight inequalities and/or that adult height influences so-
cial mobility. Adult height changes over generations and
hence can be an indicator of multigenerational histories of
conditions that facilitate growth [38]. However, misclassi-
fying healthy but constitutionally small babies, may lead to
unnecessary monitoring and interventions [29]. It is un-
clear whether small babies, for example, born to women
with shorter height, are at increased risk of adverse out-
comes and what could be done about it [13]. While we did
not have access to data on height it is known that women
born in India are of shorter stature than those born in
Australia and this may be associated with the high rates of
babies with birth weights <10th and <3rd centile identified
in this group. A recent randomised controlled trial of
caseload midwifery (one lead midwife providing antenatal,
intrapartum and postnatal care) compared to standard
models of care (involving many different caregivers)
showed a halving in the incidence of low birth weight ba-
bies when women had continuity of care, along with sub-
stantial reductions in interventions, including a 22%
reduction in the caesarean section rate [39]. There is po-
tential for future studies to examine the impact of con-
tinuity of midwifery care on specific migrant groups such
as women born in India, which to date has not been done.
The higher rate of stillbirth amongst Lebanese-born
women needs to be explored further and may be linked
to a higher rate of consanguinity. While we were able to
control for congenital abnormalities there are certain
cultural and religious beliefs that lead to low autopsy
rates and hence identification of congenital abnormal-
ities in some migrant groups.
Studies undertaken in Lebanon have found rates of con-
sanguinity around 35.5%, of which 31.6% were first cousins
[40] and this rate is higher in Muslim communities and
where education level is low [40]. In some Middle Eastern
populations this practice has been reported as high as 50%
[41]. A study undertaken in Australia examining referrals
to a genetic counseling clinic in a NSW hospital found a
strong influence of consanguinity amongst Middle Eastern
populations on autosomal recessive genetic diseases [42].
A study undertaken in the 1980s in NSW showed a preva-
lence of congenital abnormalities, perinatal mortality and
morbidity of almost three times higher amongst children
born to Lebanese born women [43] and that 35.8% of mar-
riages in the community were consanguineous [44], similar
to the rate found by Barbour and Salameh in Lebanon in
2009. What the rate of consanguinous marriages is today
in Australia is however unknown.
The rates of smoking varied between the different
groups. Australian-born women had a much higher rate
(18.3%) than non-Australian-born women (6.1%). How-
ever, the New Zealand-born women had the highest rateof all the groups (22.6%) and Vietnamese women had
the lowest rates (0.5%). In the low risk primiparous
group women who smoked had been excluded yet the
New Zealand-born women had the highest stillbirth rate
(3.0/1000), though this was not statistically significant.
While we were unable to determine what proportion of
these women were Maori or Pacific Islander, the rate of
stillbirth in these populations is higher than for other
women in New Zealand [45].
The high incidence of gestational diabetes, particularly
amongst Chinese-born and Vietnamese born women, is
supported by other studies [46]. Gestational diabetes car-
ries risk such as higher fetal weight and birth complica-
tions for the baby [47] and an increased risk of the
woman developing Type-2 diabetes [48].
There were significant differences between groups for
the rates of teenage pregnancies, with the highest rate be-
ing in the Australian-born group (5.1%) and lowest rate
amongst Indian-born women (0.1%). Non-Australian-born
women were much more likely to be over 35 years of age
(26.2%) compared to Australian-born women (17.8%),
though women born in India had the lowest rate (13.2%).
With low rates of smoking, teenage pregnancy and older
age, this makes the finding of high rates of babies with
birth weights <3rd and <10th centile even more curious in
this population.
There were also significant differences in numbers of
women giving birth in a private hospital under the care of
a private obstetrician. Overall, Australian-born women
were significantly more likely to give birth in a private hos-
pital compared to non-Australian-born women (26% vs
17.7%). A previous study demonstrated high rates of ob-
stetric intervention in women who gave birth in private
hospitals compared to public hospitals [33]. While private
insurance coverage is an indicator of social advantage and
all the perinatal benefits that come from this, we found
equal or better outcomes amongst some of the population
groups with low levels of birth in private hospitals, show-
ing this is a complex area requiring further research.
There are significant advantages of using population-
based datasets such as the MDC, including the size of
the dataset, the guaranteed accuracy of a validated
dataset [49,50] and the anonymous nature of the results
therein.
The limitations are the limited number of variables
that are included and the scarcity of specific information
on potential confounders. We also cannot be sure that
women’s country of birth always relates to their ethni-
city. There are many variables not available in routinely
collected data that impact on outcomes for migrant
women and their babies. These include, but are not lim-
ited to, English language fluency, migration from an
English speaking country, length of residence, refugee
background and factors associated with care such as
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were unable to control for socio economic status and
this could influence results, as low socioeconomic status
has been identified as more common in migrant families
[51]. We were also unable to control for refugee and
asylum seeker status and these women in particular are
at increased risk of poorer outcomes due to a history of
gender based violence and poor nutrition [52]. Likewise
we could not tell how long the women had been in
Australia and there is some evidence of the healthy mi-
grant effect where newly arrived individuals show better
health outcomes initially but these worsen over time
[53]. Lack of migrant relevant data for assessing mater-
nal and perinatal outcomes continues to limit more
in-depth understandings in Australia and many other
countries pursing this important research agenda [51].
Conclusion
The results of this study suggest there are significant dif-
ferences in risk profiles, rates of obstetric interventions
and maternal and neonatal outcomes between Australian-
born and women born overseas and these differences are
seen overall and in low risk populations. With Indian-
born women now the leading migrant group coming into
Australia and having the lowest normal birth rate, along
with high rates of babies with birth weights <10th and
<3rd centile, attention needs to be focused on identifying
effective models of care that might improve these out-
comes for this population.
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